In the ideal surgical outcome for patients with pulmonary atresia with intact ventricular septum (PA-IVS), the right ventricle provides the total pulmonary blood flow at a low filling pressure with no residual right-to-left shunt. At birth, however, patients with PA-IVS have varying degrees of right ventricular (RV) and tricuspid valve (TV) hypoplasia as well as systolic and/or diastolic dysfunction. Whether the right ventricular outflow tract (RVOT) should be opened in the neonatal period depends to a significant extent on the potential of the right heart structures to grow and develop. Some groups have asserted that initial right heart size1-9 and/or morphology10-41 will predict whether the ventricle will grow. These groups have suggested that neonatal RV anatomy can predict subsequent right heart function.
Since 1983, our institutional bias has been to attempt RV decompression in all neonates with PA-IVS regardless of RV size, TV size, RV anatomy, coronary fistulae, or coronary stenoses. In 1986, this strategy was amended based on coronary artery anatomy. We recently published our results defining patients with RVdependent coronary circulation (RVDCC) as those with right ventricle to coronary artery fistulae plus stenoses of both the right and left coronary systems.42 It is our current policy to attempt RV decompression in all patients with PA-IVS who do not have a RVDCC irrespective of right heart size. The purpose of this investigation is to (1) 
Results

Patient Characteristics
Of 46 patients with PA-IVS identified by computer search, 9 (19.6%) were subsequently excluded from analysis because of inadequate echocardiographic studies for RV volume and TV diameter measurement. The characteristics of the remaining 37 patients are summarized in Tables 1 and 2 . The characteristics of the 9 patients excluded from the data analysis are summarized in Table 3 .
Lack of Relation Between RV Volume or TV Diameter and Survival
There were 9 deaths in the total group of 37, for an overall mortality of 24.3%. For the group as a whole, the differences in indexed RV plete two-ventricle repair is anticipated in both of these patients. Postoperative catheterization data were available in 20 of these 23 patients (87.0%). The median right atrial pressure was 5 mm Hg, with a range of 1 to 14 mm Hg. Five of the 23 patients required additional interventional procedures including right pulmonary artery dilation (n=6) and TV dilation with or without tricuspid valvotomy (n=2 In contrast, this study shows no statistically significant association between indexed RV volume or TV diameter and survival among patients with PA-IVS. This study does, however, show a significant association between both indexed RV volume and TV diameter and the presence of coronary artery fistulae with stenoses to multiple coronary arteries (RVDCC), which we have previously shown contributes to mortality in these patients. 42 In addition, patients who did not have RV-dependent coronary circulation but achieved successful RV decompression had a markedly improved survival (95.8%) compared with similar patients who did not achieve successful decompression (20.0%). Moreover, despite the presence of patients with very hypoplastic right heart structures (minimum indexed RV volume, 4.3 mL/m2; minimum TV diameter, 4.3 mm) in this group, most patients (21 of 23, 91.3%) currently have evidence for excellent RV function at a mean follow-up of 5.0 years, as evidenced by their having achieved a complete two-ventricle repair, at low right atrial pressure. Although 2 patients had evidence of TV stenosis after RVD, this did not preclude eventual attainment of a complete two-ventricle repair.
Also, among the small group of patients with RVdependent coronary circulation in this series, patients who underwent RV decompression died soon after surgery with evidence for severe left ventricular dysfunction, whereas 4 of 5 patients who did not undergo RV decompression are alive with a single ventricle palliation.
Study Limitations
Certain limitations must be recognized in this study. First, it is a retrospective design. Second, pulmonary atresia with intact ventricular septum is a rare disease, and the number of patients with markedly hypoplastic right ventricles is limited. In addition, since the strategy of our institution is to decompress all right ventricles in this disease except in the presence of a RVDCC, the number of patients in the nondecompressed group is obviously small, thereby limiting the statistical power of our analyses. Finally, 9 patients of our total patient population were excluded from analysis secondary to inadequate neonatal echocardiograms for assessment of right ventricle size. Since the clinical course of these 9 patients was similar to the clinical course in the 37 patients analyzed, the exclusion of these patients from the analysis does not seem to alter the inferences. Despite these limitations in sample size and selection, several conclusions appear warranted.
Conclusions
These results support our current hypothesis that coronary artery anatomy and not RV or TV hypoplasia predicts which patients with PA-IVS will do well after early RV decompression. Earlier authors may have concluded that outcome after RV decompression in patients with PA-IVS could be predicted by RV and TV size because of the frequent presence of coronary artery fistulae with stenoses of multiple coronary arteries in patients with markedly hypoplastic right hearts.
These results also support our current strategy for aggressive angiographic determination of coronary artery anatomy in neonates with PA-IVS and early RV decompression using RV outflow tract patch for all patients without RV-dependent coronary circulation, independent of RV or TV size. Assessment of management strategy for patients with RV-dependent coronary circulation is limited by the small number of patients with RVDCC in this series. However, the available data suggest that single ventricle palliation without RV decompression may be an appropriate management strategy for these patients.
